The introduction of Hakea sericea Schrad. from Australia to South Africa and the weed problems it presents today are described. The three methods of control currently used to combat this menace (mechanical, biological and chemical) are described and the integration of mechanical and biological control is advocated. 
IN T R O D U C T IO N
T he ge nus H akea be lo n g s to the s u b fa m ily G re v ille o id e a e in the fa m ily P ro te ace ae . T he P ro te ace ae are w e ll repre sen ted in b o th A u s tr a lia a n d S o u th A f r ic a , a lth o u g h th e ge nus H akea does n o t o c cu r n a tu ra lly in S o u th A fr ic a . H akea sericea S c h r a d ., c o m m o n ly k n o w n as silky h a k e a (S tir to n ,
1978), is th o u g h t to have b e e n in tr o d u c e d to S o u th A fr ic a in 1833 by th e B a r o n C . T .H . v o n L u d w ig (A n n e c k e & N e ser, 1977). T he species H . sericea
has m a n y fo rm s in A u s tr a lia (N e se r, 1968) a n d the fo rm in tr o d u c e d in to S o u th A fr ic a is th o u g h t to have o rig in a te d fr o m the S y dn ey area (A n n e c k e & N e ser 1977). T h e e n v ir o n m e n t in the S y d n e y area is s u fficie n tly s im ila r to th e south-w estern C a p e to e n a b le H . sericea, a p la n t in tr o d u c e d w ith o u t its c o n tr o llin g agents (N e se r, 1968), to g ro w v ig o ro u sly .
It seem s th a t all Hakea species th a t have b e c o m e pests (F u g le r , 1979), w ere p o p u la r as h e d g in g p la n ts , a lth o u g h th e y also h a d o th e r uses (S tir to n , 1978) . P h illip s (1938) records th a t H . sericea b e c a m e such a p r o b le m in the K n y s n a area th a t the local F arm e rs A s s o c ia tio n req u e ste d th a t th e p la n t be p r o c la im e d a n o x io u s w e e d . 
P R O B L E M S A S S O C IA T E D W IT H S IL K Y H A K E A

Conservation problems
S ilk y h a k e a has c o lo n iz e d m u c h o f the m o u n ta in o u s area o f the south-w estern a n d so u th e rn C a p e . T h e n a tu r a l v e g e ta tio n o f these areas is fy n b o s , a u n iq u e a n d th r e a te n e d v e g e ta tio n type (T a y lo r, 1978). T h e g e n e ra l d is tr ib u tio n o f H . sericea is sh o w n in F ig . 1. T he e x te nt o f in fe s ta tio n is n o t re lia b ly k n o w n , b u t a v a ila b le figures are given in T a b le 1 (F e n n , 1980, D ire c to ra te o f F orestry records, u n p u b lis h e d ). H . sericea is ab le to establish * Jonkershoek Forestry Research Station, Stellenbosch 7600, South Africa. Present Address: Percy Fitzpatrick Institute of African Ornithology, University of Cape Town, Rondebosch 7700, South Africa. a b u n d a n t p o p u la tio n s in a few g e n e ra tio n s. S u ch p o p u la tio n s a lm o s t e lim in a te the n a tu r a l c o m m u n i ties u n d e r th e m . A lt h o u g h n o accurate in fo r m a tio n as to th e precise n a tu re o f these effects is a v a ila b le , such in v a s io n is c e rtain ly d e tr im e n ta l to the n a tu ra l fy n bo s v e g e ta tio n . K ru g e r (197 7a) states 'it is clear th a t w e e d p o p u la tio n s in the n a tu r a l v eld are to ta lly in c o m p a tib le w ith the c o n se rv a tio n o f the C a p e fy n b o s ' . 
Effect on catchment water supplies
Effect on fire hazard
T he fy n b o s v e g e ta tio n o f the C a p e is susce ptible to fires w h ic h m ay be d iffic u lt to c o n ta in (K r u g e r , 1977a). E x p e rie n c e has sh o w n th a t H . sericea changes the n a tu re o f the fire c o n tro l p r o b le m . S ince H . sericea stands c o n ta in a gre ater p r o p o r tio n o f coarse fla m m a b le fuels th a n the n ativ e fy n bos species, the p o te n tia l fo r blo w -up fires, espe cially u n d e r severe w e a th e r c o n d itio n s , is incre ased w here H . sericea is d o m in a n t (K r u g e r , 1977b).
C O N T R O L M E A S U R E S
M echanical control
E a rly a tte m p ts at the m a n u a l c o n tro l o f H . sericea w ere n o t alw ays successful. C o m m o n m istak e s in c lu d e d c u ttin g the p la n t a b o v e the low est green leaves, thus e n a b lin g the p la n t to su rvive; fa ilin g to b u r n the area b e fo re seedlings p ro d u c e d fr u it; lack o f follow -up to re m o v e su rv iv in g p la n ts a fte r b u r n in g ; a n d a lack o f co -o rd in a tio n b e tw e e n parties in v o lv e d in cle aran ce o p e ra tio n s . In 1976 the D e p a r tm e n t o f F orestry (n o w the D ire c to ra te o f F orestry in th e D e p a r t m e n t o f E n v ir o n m e n t A ffa ir s ) started a m e c h a n ic a l e ra d ic a tio n p r o g r a m m e ( F e n n ,
1980).
T h e m o u n ta in o u s fy n b o s areas u n d e r the c o n tr o l o f th e D ire c to ra te are d iv id e d in to m a n a g e m e n t u n its te rm e d c o m p a r tm e n ts . T hese ran g e fr o m 100 h a to 1 000 h a in size, d e p e n d in g u p o n th e te rra in a n d de gre e o f in fe s ta tio n by a lie n v e g e ta tio n . T h e y are b u r n t o n a 12-year cycle w h ic h e n ab le s the fire-adapte d fy n b o s v e g e ta tio n to reg en erate ( V a n W ilg e n , 1980). A l l H . sericea p la n ts prese nt in the c o m p a r tm e n t are cu t d o w n b e fo re b u r n in g . T h e distances th a t la b o u r o p e rate s fr o m F orest S ta tio n s so m e tim e s necessitates th e b u ild in g o f te m p o r a r y huts in the m o u n ta in s fr o m w h ic h the crews o p e ra te fo r five-day stints. T h e fe llin g o f H . sericea is ca rrie d o u t u sin g a c o m b in a tio n o f slashers, b e a n h o o k s , bo w saw s, m e c h a n ic a l b u s h cutters a n d chain saw s (L e R o u x , 1978).
T he cu t p la n ts are left to lie fo r 12 to 18 m o n th s . D u r in g this p e rio d the fru it o n d e a d p la n ts o p e n s a n d releases the w in g e d seed. T his has little ch a n c e o f b e in g b lo w n an y distanc e as th e p a r e n t p la n t is n o lo n g e r s ta n d in g u p r ig h t. Seeds g e r m in a te a r o u n d the fa lle n p a r e n t p la n ts , b u t b e fo re th e y p r o d u c e fr u it th e c o m p a r tm e n t is b u r n t, d e s tro y in g th e seedlings. E v e ry tw o years a fte r th e fire th e are a is searched a n d every su rv iv in g H . sericea s e e d lin g f o u n d is T h e d e s tru c tio n o f large n u m b e r s o f seeds in p e re n n ia l p la n ts is n o r m a lly c o n sid e re d o f little v a lu e fo r b io lo g ic a l c o n tr o l. N e se r re a so n e d th a t th is d id n o t a p p ly to H . sericea, as its r e p ro d u c tiv e strateg y is sim ila r to th a t o f a n n u a l o r b ie n n ia l w e ed s, because the fru its are re ta in e d o n the p la n t a n d released in large n u m b e rs after its d e a th . T h e o n ly real diffe re n ce b e tw e e n H . sericea a n d a n n u a l o r b ie n n ia l w eeds is the tim e p e rio d b e tw e e n g e n e ra tio n s. T he d e stru c tio n o f large a m o u n ts o f H . sericea seed is th e re fo re reg ard e d as a u sefu l c o n tro l m e th o d (N ese r, 1968) .
N o in d ig e n o u s S o u th A fr ic a n P ro te ace ae have sim ila r fru its to H . sericea a n d seed-attacking insects show a h ig h degree o f sp e c ia liza tio n (N e se r, 1968). F o r this re a so n , it was th o u g h t safer to release seed-attacking insects th a n insects th a t attac k veg etative parts o f the p la n t. S eed-attacking insects th a t have b e e n released are the h a k e a fru it w e e v il, E . consputa is n o w w ell esta b lish e d at so m e 99 release sites in n early all the in fested m o u n ta in ranges b e tw e e n C a p e T o w n a n d G r a h a m s to w n . M o r e releases are p la n n e d w ith th e e m p h asis o n the so u th e rn C a p e . M o r e recen tly a less c o n se rv a tiv e , b u t still very safe, a p p ro a c h has b e e n ta k e n a n d som e a tte n tio n has b e e n giv en to insects a tta c k in g the v eg etative parts o f p la n ts. It is h o p e d th a t these insects w ill s u p p le m e n t the seed-attacking insects ( R . K lu g e pers. c o m m ., 1980). A leaf-bo ring w e e v il, Cydmaea binotata L e a , was fo u n d to be specific to H . sericea a n d released in 1979. It is h o p e d th a t this insect w ill red uce the g ro w th a n d c o m p e tiv e n e ss o f seedlings. R e se arch o n a w e ev il (Dicom ada rufa B la c k b u r n ) th a t destroys flo w e r b u d s has started a n d fu rth e r w o rk o n a varie ty o f insects is p la n n e d fo r 1981 a n d 1982 (S. N e ser a n d R . K lu g e pers. c o m m ., 1980).
Erytenna consputa
A n e n d e m ic fu n g u s id e n tifie d as a Collectotrichum state o f Glom erella cingulata (S to te m .) S p a u ld . a n d S c h e n k also attacks H . sericea. T h e disease occurs w id e ly a n d is c o m m o n in m a n y H . sericea stands. A re a s o f H . sericea w ith m o re th a n 9 0 % n a tu r a l in fe c tio n a n d m a n y d e a d p la n ts h av e b e e n o b serv ed in b o th th e s o u th e rn a n d south-w estern C a p e . T h e long-term effects o f the disease o n such p o p u la tio n s h av e yet to be d e te r m in e d . T h e fu n g u s is easily g ro w n in c u ltu re a n d m e th o d s o f e n c o u ra g in g th e spread o f th e disease are also b e in g in v e stig ate d . In o c u la tio n o f H . sericea w ith the fu n g u s has resulted in the d e v e lo p m e n t o f sy m p to m s o f the disease, w h ic h causes ca n k e rs to d e v e lo p o n th e stem s a n d bra nch es a n d m a y e v e n tu a lly girdle a n d 
Chem ical Control
T he d e v e lo p m e n t o f h e rb ic id e s is a costly a n d tim e -c o n su m in g process. S tricte r re g u la tio n s o n the pro p e rtie s o f he rb icide s has resulted in in cre asin g the fin a n c ia l risk o f h e rb ic id e d e v e lo p m e n t. F ew e r c o m p a n ie s are n o w c o m m itte d to this fo r m o f research a n d they are p r o d u c in g few er m a rk e ta b le h e rb icide s pe r a n n u m (N a y lo r , 1979 
C O N C L U S IO N S
It seem s u n lik e ly th a t an y sig n ific a n t c o n tr ib u tio n to the c o n tro l o f H . sericea w ill be fo r th c o m in g fr o m h e rb ic id e s, largely because o f th e ir lack o f specificity a n d cost.
M e c h a n ic a l c o n tro l as a p p lie d by the D ire c to ra te o f F orestry has m a d e great strides since 1976, a n d is at present th e m o st effective w ay o f re m o v in g the ex isting stands. B e in g a m e c h a n iz e d , la b o u r in te n sive m e th o d , its fe a sib ility is su b je c t to increase in the cost o f la b o u r , e q u ip m e n t a n d fu e l.
T he b io lo g ic a l c o n tro l p r o g r a m m e is sta rtin g to p ro d u c e n o te w o rth y results a n d in d ic a tio n s are that Erytenna consputa w ill be ca u sin g a sig n ifican t re d u c tio n in seed p r o d u c tio n in the n e a r fu tu re . T his w ill, it is h o p e d , have short-term b e n e fits by re d u c in g the n e e d fo r follow -u p w o rk . In th e lo n g e r te r m , h o w e v e r, to g e th e r w ith Carposina autologa, it is forse en th a t E . consputa w ill p re v e n t the b u ild -u p o f seeds o n iso late d p la n ts , o r o n p la n ts in inaccessible places. T his w ill red u ce the aggressive ness o f th e w e ed . B e cause o f a lack o f p ro p e r e v a lu a tio n the c o n tr ib u tio n o f the disease caused by Collectotrichum has b e e n u n d e re s tim a te d . N o w th a t it is the sub je ct o f a research p r o je c t, its sig nifican ce is lik e ly to be re c o g n ize d a n d it w ill be po ssible to m a k e m o re effective use o f it in the c o n tro l e ffo rt. It can be used in c o m b in a tio n w ith m e c h a n ic a l c o n tr o l, w he re it has pro v e d e x trem e ly effective in k illin g cu t s tu m p s th a t still have fru it o n th e m . T he p a th o g e n c o u ld be a p p lie d by b ru s h c u tte r b la d e s o r by h a n d brushe s, thu s e n su rin g th a t these fruits also release th e ir seed b e fore the area is b u r n t.
In o rd e r to ensure the b u ild -u p a n d su rv iv al o f a v iab le p o p u la tio n o f c o n tr o llin g insects, s m a ll areas o f H . sericea s h o u ld be left u n tr e a te d . A s lo n g as these 'reserves' are n o t b u r n t, seeds w ill r e m a in o n
